Rapid one-pot synthesis of riboflavin isotopomers.
Flavocoenzymes labeled with stable isotopes are important reagents for the study of flavoproteins using isotope-sensitive methods such as NMR, ENDOR, infrared, and Raman spectroscopy. We describe highly versatile one-pot methods for the preparation of riboflavin isotopomers labeled with (13)C in every desired position of the xylene moiety. The starting materials are commercially available (13)C-labeled glucose samples, which are converted into riboflavin using enzymes of the oxidative pentose phosphate pathway in combination with recombinant enzymes of the riboflavin biosynthetic pathway. The overall reaction comprises six enzyme-catalyzed reaction steps for the synthesis of the vitamin and two auxiliary enzymes for in situ recycling of cofactors. The overall yields of riboflavin based on isotope-labeled glucose are 35-50%.